SIRT1 regulation of apoptosis of human chondrocytes.
SIRT1 is known to inhibit apoptosis and to promote survival of various types of cells. However, the roles of SIRT1 in apoptosis of human chondrocytes have never been reported. We undertook this study to investigate the relationship of SIRT1 to apoptosis of human chondrocytes, which is a characteristic feature of osteoarthritis (OA). The expression of SIRT1 in human chondrocytes was examined by reverse transcription-polymerase chain reaction, immunoblotting, and immunohistology of human cartilage samples. The expression of SIRT1 under catabolic, mechanical, and nutritional stresses was investigated by immunoblotting. To examine the effect of SIRT1 on apoptosis, SIRT1 was inhibited by small interfering RNA (siRNA) and activated by resveratrol during nitric oxide (NO)-induced apoptosis. TUNEL staining and immunoblotting of cleaved poly(ADP-ribose) polymerase (PARP) were performed to detect apoptosis. To examine the mechanisms of apoptosis, we used immunoblotting to determine the levels of cleaved caspases and mitochondria-related apoptotic signaling proteins, Bax and Bcl-2, in the mitochondrial fraction. SIRT1 expression was confirmed in human chondrocytes and human cartilage samples. All catabolic, mechanical, and nutritional stresses inhibited SIRT1 expression. SIRT1 inhibition by siRNA for SIRT1 increased the percentage of TUNEL-positive cells and increased the amounts of cleaved PARP and cleaved caspases 3 and 9 induced by NO. In contrast, treatment with resveratrol decreased the percentage of TUNEL-positive cells and decreased the amounts of cleaved PARP and cleaved caspases 3 and 9 induced by NO. Furthermore, in the mitochondrial fraction, SIRT1 inhibition by siRNA for SIRT1 increased the amount of Bax but reduced the amount of Bcl-2, while resveratrol reduced the amount of Bax but increased the amount of Bcl-2. These results indicate that SIRT1 regulates apoptosis in human chondrocytes through the modulation of mitochondria-related apoptotic signals. Further research on SIRT1 might contribute to resolving the pathogenesis of OA.